The Quimbo Dam was built over the Magdalena River in 2011 and started functioning in November 2015. In this research the composition of phytoplankton during its first stages of functioning was studied through qualitative-quantitative analysis as well as the relation among the most abundant species and the physicochemical parameters of pH, DO, water Temperature, and conductivity though correlation analysis. Quantitative results of microalgae were analyzed with diversity indexes of Shannon, Margalef, Simpson and, Dominance. A total of 12 Classes, 58 genders, and 84 species, including 8 new registers for Colombia were found. The classes BACILLAROPHYCEAE, CHOLORPHYCEAE and CYANOPHICEAE were the most abundant in species and cells/ml. Eight species represented more than 10% of the total cells/ml in every sample and they are all related with eutrophic conditions. Dissolved oxygen and pH were measured at three different depths in four stations showing a clear tendency to hypoxia. Further studies are needed as well as sustainable strategies of management and monitoring for the dam, to prevent it from reaching a deadline sooner than needed and affecting even more the Magdalena river basin.
Introduction
The construction of Dams is one of the biggest human impacts on fresh water ecosystems (Nilsson et al, 2005; Braatne et al 2008) . When damming a river, two dramatic changes occur, a terrestrial ecosystem gets flooded and a river valley is changed into a reservoir (Roldán, 1992; Nilsson and Berggren 2000) . Additionally, the damming and flow regulation have huge impacts downstream along all the river basin (Johnson 1998 ; Rood et al., 2005) , due to changes in the quantity and quality of water, the reduction of suspended sediments and the fragmentation of the habitat, specifically the river corridor, which interrupts the upstream passage of biota (Jansson et al 2000, Magilligan et al, 2003 , Braatne et al 2008 . Colombia is one of the richest countries in terms of freshwater, the apparent abundance of such resource, has called the attention of some international companies who seek to invest in the construction of dams in Colombia, especially along the Magdalena river (the most important river of Colombia, in terms of economy) to sell electricity in their countries. And that is how one of the biggest dams in Colombia is born, the hydroelectric of Quimbo, mainly supported by the Spanish and Italian companies ENDESA and ENEL (Bonilla et al, 2011) . The hydroelectric of Quimbo is in the department of Huila, in the south of Colombia, between the Eastern and central mountain ranges of Los Andes in Colombia, 70 km southwards from the city of Neiva. The hydroelectric of Quimbo encompasses the municipalities of Gigante, Garzon, Agrado, Altamira, Paicol and Tesalia, uses the water from the rivers Magdalena and Suaza, has a longitude of 55 km, its width ranges between 1.4 and 4 km, and the flooding area covers a total of 8250 hectares providing a total volume of 3215 hm 3 (Bonilla et al, 2011) . Despite the many socio economic and environmental problems that this project presupposed, its construction started in 2010 and it has been actively working since 2014. In this research we started studying the quality of the water in the Quimbo DAM, by using some physicochemical parameters and the abundance and diversity of phytoplanktonic species, we provide more information about the phytoplankton in the upper part of the Magdalena river basin, and set the first step in the monitoring process of the water quality in this Dam, which affects, as mentioned above the whole system of the Magdalena river basin.
Methods

Study Area
The hydroelectric of Quimbo is located 70 km south to Neiva the capital of Huila department, on the Magdalena high river basin. It influences the municipalities of Garzón, Gigante, El Agrado and Altamira, has a total of 8250 hectares. Seven stations were selected along the dam, to collect information from its main tributaries, entrance, central area, and floodgates ( Fig. 1) .
Fig. 1. Map of the Study Stations of the Quimbo Dam
Sample Collection
Water samples were collected since May 2017 to August 2017, every month. Sampling points were determined by a GARMIN handheld global positioning system (GPS). Samples were collected following the methodology of Wetzel and Likens (2000) and Roldán and Ramírez (2008) . Samples for the qualitative analysis were obtained by filtering 30 liters of water at 20 cm depth. A concentrate of 300 ml was obtained and fixed with Transeau solution at 1:1 rations in recipients of 600 ml. For the quantitative analysis triplicates were taken using an Alpha sampling bottle of 2 litters at 15 cm depth, from which 400 ml were preserved with 2 ml of Lugol. The quantification of phytoplankton was made with the sedimentation method and observed with an inverted microscope (Karlson et al, 2010) , according to the methodology of Utermöhl (1958) , by using 10 ml chambers, after a 24 hour sedimentation period, counting random fields until a maximum of 400 individuals of the most abundant species, to have a statistical confidence level of 0.95 (Wetzel and Likens, 2000) . In this research each alga was considered as an individual (unicellular, colony or filament). The values are reported in individuals/mL, using the formula of APHA (2012). The identification and classification of phytoplankton was made by using the classification guides and keys of Round et al. (1990 
Data Analysis
Quantitative results are reported in Cell/mL, following APHA (2012). A Spearman correlation analysis was applied using the statistical software SPSS to verify associations between the most abundant species of algae and the physicochemical parameters of pH, DO, water temperature and conductivity. A two-way ANOVA was run to test differences between sampling points and months (Zar, 1999) , and, diversity indexes of Margalef, Shannon, Simpson and Dominance were calculated for months and sampling points using the software package PAST 3.0. Finally, pH and Dissolved Oxygen profiles were used to interpret data.
Results
A total of 84 taxa were registered, distributed in 12 classes: Bacillariophyceae (21%), Chlorophyceae (20%), Cyanophyceae (19%), Conjugatophyceae (10%), Trebouxiophyceae (10%), Synrophyceae (8%), Chrysophyceae (2%), Coscinodiscophyceae (2%), Dinophyceae (2%), Euglenophyceae (2%), Mediophyceae (2%) and Klebsormidiophyceae (2%). For the stations it is interesting to highlight that Garzon River presented the highest amount of DINOPHYCEAE and Dam point 1 the highest abundance of CHLOROPHYCEAE. As for the months May and August presented the highest abundance of CYANOPHYCEAE.
After the two-way ANOVA test, the only statistically significative difference occurs between the sampling points Garzón River and the Dam Floodgates (p < 0.0419).
Fig. 3. Diversity indexes for Stations and Months
Composition of the phytoplankton community in the first stages … 915 The correlations presented in the table are significant at the level of 0,01. 
Discussion
A total of 84 species and 12 classes were registered, 8 species are new registers for Colombia which supplies information of great value for further studies, and enriches the knowledge about phytoplankton in the country. The classes that provided most species and most of the abundance were Bacillarophyceae, Conjugatophyceae, Cyanophyceae and Chlorophyceae.
The most abundant species indicate organic contamination, Staurastrum leptocladum is common for eutrophic water (Pinilla, 2000) Microcystis aeruginosa can be toxic for cows, wild animals, fish and humans, due to its production of hepatoxins such microcystine; this cyanobacteria tends to bloom in still body waters that contain high concentrations of phosphorus (Šejnohová, 2008) ; the presence of Microcystis in the water reflects an eutrophication process (Vásquez et al., 2006) ; Fragilaria crotonensis, belongs to mesotrophic environments (Pinilla, 2000) , Peridinium cunningtonii, is typical of eutrophic and hypertrophic ecosystems (Pinilla, 2000) . Scenedesmus quadricauda is usually found in eutrophic ecosystems with high levels of sedimentation and conductivity (Pinilla, 2000) ; Eudorina elegans, is found in mesotrophic and eutrophic waters with long dry periods and low mineralization; Ceratium hirundinella can produce blooms in mesotrophic and eutrophic lakes and dams, and even though they are not toxic, they change the color and flavor of the water and can produce toxins that generate depletion of oxygen affecting fish and other biota (Almanza et al., 2016) ; finally, Aphanizomenom gracile, is found in trophic and hypertrophic systems and produce neurotoxins (Pinilla, 2000; Forjan, 2008) were no predominant species in any of the sampling sites. Considering that the dam has been operating for a short time, it is normal not to find dominant species or low diversity indexes. It is very important to highlight the big diversity result obtained for site 1, Garzón River, which is the most polluted site inside the dam, were the activity of methanogenic bacteria is obvious on the surface and the color and smell of the water clearly reflect high eutrophication level. It is very likely that over the time and the successional process of the dam this site will show very different indexes of diversity in a near future. Diversity indexes for months show a higher Margalef value of 6.2 during July and 4.93 for August; which clearly reflects environmental conditions; June and July belong to the dry season whilst May and August to the rainy season, precipitation levels in May and August were much higher (136 mm, 145 mm) than June and July (66mm, 50mm), according to the closest meteorological station (located in Garzón -Huila at 02° 11' 24.3" N, 75° 36' 18.2W). For tropical reservoirs, precipitation is one the main factors that promote changes in phytoplankton composition and dynamics (Chellappa and Costa, 2003; Jöhnk et al., 2008; Delpla et al., 2009; and Gast et al., 2014) , in this study, the dominance of CYANOPHYCEAE persisted during the rainy season and CONJUGATOPHYCEAE during dry season. As for the stations, we can see that Garzon River has the highest abundance of DINOPHYCEAE and CYANOPPHYCEAE which relates to the fact that, once again, this is the most polluted station and as it has been well studied, these two classes of algae can proliferate very well under these conditions (Spector, 1984 The results obtained with the two-way ANOVA analysis show that there is only one significant difference between the abundance of algae, between the stations of Garzon River and Dam floodgates. As it can be seen in figure 2 , there is an important difference between those two stations especially in the diversity and amount of the group CYANOPHYCEAE which is highest in Garzon River.
Although the ANOVA did not show any other statistically significant difference, we can observe in figure number two some remarkable differences not only between these two stations but also between Garzon river and Dam Point 1 which presents the highest abundance and diversity of the group CHLOROPHYCEAE. The differences are mainly due to the fact that Garzon river is the stream of water on which all the sewage, gray water and industrial waste from the Garzon area is dumped, which, like many other municipalities in Huila, does not have a wastewater treatment plant. These contributions of contaminated water increase the organic matter and therefore the reproduction of certain algal groups such as DINOPHYCEAE (Rigosi, A. et al; . On the other han the station Dam Point 1 is far away from any stream that has such situation which promotes other algal groups growth such as CHLOROPHYCEAE (Spivak, A.C; 2015) . Table 2 
Conclusion
The Quimbo Dam at its first stages of functioning shows high diversity and low values of dominance, which belongs to the first stages of the successional steps in this ecosystem. The values of D.O show that there is a clear tendency to eutrophication, that there is organic matter in decomposition, and the abundance of some species of algae can be an alert signal because the conditions of the water favor their growth and can produce blooms affecting the whole ecosystem, which involves not only other dams in the river but all the Magdalena river basin. Further studies are needed to evaluate the concentrations of Nutrients, to stablish the quality of water with physicochemical variables and other bioindicators and, to follow the variation of phytoplankton during the successional stages of the Dam.
